Introduction
The uterine secretion of the rabbit exhibits a typical protein pattern during early pregnancy. Between Days 3 and 8 post coitum a prominent protein band is seen in polyacrylamide gels which accounts for up to 40-50 % of the total protein content of the uterine flushings. Since this protein was originally demonstrated in the pregnant and pseudopregnant uterus, it was called uteroglobin (Beier, 1966) . Its postulated role in blastocyst development led Krishnan & Daniel (1967) to propose the name 'blastokinin', but this designation awaits confirmation of the suggested function. Recent studies with refined immunological techniques have demonstrated the presence of uteroglobin-like antigens in other organs of the rabbit, e.g. the oviduct, the male genital tract, the digestive tract, and the respiratory tract (Kay & Feigelson, 1972 ;  Petzoldt, Dames, Gottschewski & Neuhoff, 1972 ;  Goswami & Feigelson, 1974 ; Beier, Bohn & Müller, 1975 ;  Kirchner, 1976 ;  Noske & Feigelson, 1976 ;  Daniel & Milazzo, 1976; Kirchner & Schroer, 1976; Bullock, 1977; Beier, 1977) .
Uteroglobin has been purified to homogeneity and shown to consist of two identical polypeptide chains of 70 amino acids each, held together by two disulphide bonds and non-covalent interactions (Nieto, Ponstingl & Beato, 1977) . Endometrial uteroglobin can be induced by progesterone ad¬ ministration, which leads to an accumulation of the mRNA for a precursor of the uteroglobin 1976; Beato, Arnemann & Voss, 1977) . In this paper we present a procedure for the purification of the uteroglobin-like antigen from rabbit lung, so that it can be compared biochemically with uteroglobin. Materials (16a-ethyl-21-hydroxy-19-norpregn-4-ene-3,20-dione) was a gift of Organon, Oss, Holland. R 5020 (17a, was provided by Roussell-UCLAF, Romainville, France.
Authentic uteroglobin was purified to homogeneity by the procedure described by Nieto et al. (1977) . The uteroglobin-like antigen of the lung was isolated by absorption to anti-uteroglobin immunoglobulins coupled to Sepharose 4B. An anti-uteroglobin serum was prepared in sheep and in the goat as previously described (Beier et al., 1975) and the immunoglobulins were isolated by chromatography on DEAE-cellulose (Bohn, Schmidtberger & Zilg, 1976) . The purified immunoglobulin from 300 ml serum was coupled to CNBr-activated Sepharose 4B by the procedure of Bohn et al. (1976) and the column was washed with buffer A (0-1 M-Tris-HCl, pH 8-0, containing 1 M-NaCl and 0-1 % N3Na) before application of the lung extract. The preparation of the extract was as follows. Lungs from 12 intact female rabbits (total weight 260 g) were minced, mixed with 260 ml 0-9% (w/v) NaCl and homogenized in an Ultra-Turrax. After centrifugation at 19 000 g and 4°C for 30 min, the supernatant was dialysed for 24 h against 10 litres buffer A. On each run, 50 ml lung extract were applied to an 83-ml column of the immunoabsorbent, and the column was ex¬ tensively washed with buffer A. The absorbed protein was eluted with 150 ml 0-5 M-glycine-HCl buffer, pH 2-5, neutralized with 1 M-NaOH and concentrated by ultrafiltration through a UM-2 membrane (Amicon, Oosterhout, Holland) . Further purification of the uteroglobin-like antigen was carried out as described in 'Results'.
Ouchterlony double diffusion was carried out on plates in 20% agarose, as described elsewhere (Beier et al., 1975) . (Beato, 1976) . The values represent the average of duplicate determinations.
Polyacrylamide gel electrophoresis under non-denaturing conditions was performed in 7-5% gels (Davies, 1964) . Electrophoresis in the presence of 1 % sodium dodecylsulphate and 8 M-urea was carried out in 12-5% gels prepared as described by Swank & Munkres (1971) . To each gel 20 µg protein were applied. After the run the gels were stained with Coomassie brilliant blue, destained in 5 % methanol-7-5 % acetic acid, and scanned at 600 nm.
Spectrophotometric measurements were performed in a Beckman Acta CU double-beam spectrophotometer equipped with a thermoregulated cuvette holder. Matched split-compartment cells were used for differential spectra .
Digestion with trypsin was carried out after oxidation of the proteins with performic acid (Beato 6 Nieto, 1976) and the peptides were analysed on thin-layer chromatography as described in the legend to . The [3H]progesterone binding assay was based on the absorption of free steroid to charcoalcoated Dextran, and was carried out as previously described (Beato, 1976) (Beato & Baier, 1975) . The high peak of absorbance in the low molecular weight region of the column corresponds to glycine which was present in the buffer used to elute the uteroglobin-like antigen from the immunoabsorbent (see above). The material eluted close to the void volume (high mol. wt.) corresponded to the minor contaminants observed in polyacrylamide gels. Gel electrophoresis of the 15 000 mol. wt peak (Fraction 34) showed that it was composed of a single protein band co-migrating with uteroglobin (Text-figs 2c and d). After reduction and carboxymethylation a single fast-moving band was observed in the same position as the uteroglobin monomer. These data demonstrate that like uteroglobin the lung protein is composed of two equal polypeptide chains held together by disulphide bonds (Nieto et al., 1977) .
The ultraviolet absorbance spectrum of the purified lung protein (Text- fig. 4 ) was very similar to that of endometrial uteroglobin (Nieto et al., 1977) . Before purification through Sephacryl S-200, the lung extract exhibited much higher molar absorbance in the region of aromatic amino acids, and a clear shoulder at 295 nm, suggesting the presence of tryptophan. After final purification, however, the ultraviolet spectrum was typical ofthat of a protein lacking tryptophan and containing tyrosine and phenylalanine, as is the case for jteroglobin (Nieto et al., 1977) .
The peptide pattern obtained after oxidation and tryptic digestion of the uterine and lung proteins shows a marked similarity (Text-fig. 5 ). The very minor differences may reflect the fact that the lung protein was not chromatographed on CM-cellulose (Nieto et al., 1977) . Similar peptide patterns for both proteins were also observed in thin-layer plates developed without pyridine (data not shown). (Beato & Nieto, 1976 (Beato & Baier, 1975; Beato et ai, 1977) . Text- fig. 7 . Linear regression analysis of the steroid competition data. The data in Table 1 are represented graphically. The function was = 3-92 + 0-995* and the correlation coefficient was r2 = 0-995.
The interaction of progesterone with uteroglobin can be followed spectrophotometrically because of the 'quenching' of the ultraviolet absorbance of the 4-ene-3-keto structure of the steroid . A similar quenching of the progesterone spectrum was observed during binding to the purified lung protein (Text-fig. 8 ). The deflection was maximal around 260 nm and of the same magnitude as that observed with uteroglobin. Treatment with dithiothreitol (Text- fig. 8) showed that a reduction of the disulphide bonds was required for optimal binding to occur. The difference spectrum also showed the characteristic perturbance of the tyrosine chromophore, with positive deflections at 281 and 287 nm, which has been detected for the binding of progesterone to utero¬ globin . This 
Discussion
The data presented in this paper strongly suggest that the lung tissue of oestrous rabbits contains a protein similar to uteroglobin. The presence in the lung extract of a protein antigenically related to uteroglobin has already been reported (Noske & Feigelson, 1976; Daniel & Milazzo, 1976; Beier, 1977; Bullock, 1977) . Noske & Feigelson (1976) (Beier, 1968; Mayol & Longenecker, 1974; Noske & Feigelson, 1976) . Bullock (1977) has reported the presence of an mRNA in the lung coding for the uteroglobin precursor, similar to that found in endometrium. If we therefore assume that the uteroglobin-like protein is synthesized in the lung, the question arises as to the regulation of its synthesis. Whereas in the endometrium uteroglobin is induced by progesterone, in the oviduct by oestrogens and in the male genital tract probably by androgens (for a review see Beato, 1977) , the synthesis of uteroglobin in the lung appears to be independent of the hormonal status of male or female animals (Noske & Feigelson, 1976) and the protein is already present in the fetal lung (Daniel & Milazzo, 1976) . The independence of lung 'uteroglobin' synthesis from gonadal hormones might simply reflect the absence of the corresponding hormone receptor, but the mechanism of the differential regulation of uteroglobin biosynthesis in various tissues offers interesting possibilities for the study of gene expression in eukaryotes. Finally, the presence of uteroglobin-like proteins with progesterone-binding activity in organs other than the uterus requires reconsideration of the function of uteroglobin and the sig¬ nificance of its interaction with steroids in the uterine secretion before implantation.
